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coloboma
Coloboma is an eye abnormality that occurs before birth. Colobomas are missing
pieces of tissue in structures that form the eye. They may appear as notches or gaps in
one of several parts of the eye, including the colored part of the eye called the iris; the
retina, which is the specialized light-sensitive tissue that lines the back of the eye; the
blood vessel layer under the retina called the choroid; or the optic nerves, which carry
information from the eyes to the brain.

Colobomas may be present in one or both eyes and, depending on their size and
location, can affect a person's vision. Colobomas affecting the iris, which result in a
"keyhole" appearance of the pupil, generally do not lead to vision loss. Colobomas
involving the retina result in vision loss in specific parts of the visual field, generally the
upper part. Large retinal colobomas or those affecting the optic nerve can cause low
vision, which means vision loss that cannot be completely corrected with glasses or
contact lenses.

Some people with coloboma also have a condition called microphthalmia. In this
condition, one or both eyeballs are abnormally small. In some affected individuals, the
eyeball may appear to be completely missing; however, even in these cases some
remaining eye tissue is generally present. Such severe microphthalmia should be
distinguished from another condition called anophthalmia, in which no eyeball forms
at all. However, the terms anophthalmia and severe microphthalmia are often used
interchangeably. Microphthalmia may or may not result in significant vision loss.

People with coloboma may also have other eye abnormalities, including clouding of
the lens of the eye (cataract), increased pressure inside the eye (glaucoma) that can
damage the optic nerve, vision problems such as nearsightedness (myopia), involuntary
back-and-forth eye movements (nystagmus), or separation of the retina from the back
of the eye (retinal detachment).

Some individuals have coloboma as part of a syndrome that affects other organs and
tissues in the body. These forms of the condition are described as syndromic. When
coloboma occurs by itself, it is described as nonsyndromic or isolated.

Colobomas involving the eyeball should be distinguished from gaps that occur in
the eyelids. While these eyelid gaps are also called colobomas, they arise from
abnormalities in different structures during early development.



Frequency

Coloboma occurs in approximately 1 in 10,000 people. Because coloboma does not
always affect vision or the outward appearance of the eye, some people with this
condition are likely undiagnosed.

Genetic Changes

Coloboma arises from abnormal development of the eye. During the second month of
development before birth, a seam called the optic fissure (also known as the choroidal
fissure or embryonic fissure) closes to form the structures of the eye. When the
optic fissure does not close completely, the result is a coloboma. The location of the
coloboma depends on the part of the optic fissure that failed to close.

Coloboma may be caused by changes in many genes involved in the early
development of the eye, most of which have not been identified. The condition may
also result from a chromosomal abnormality affecting one or more genes. Most genetic
changes associated with coloboma have been identified only in very small numbers of
affected individuals.

The risk of coloboma may also be increased by environmental factors that affect early
development, such as exposure to alcohol during pregnancy. In these cases, affected
individuals usually have other health problems in addition to coloboma.

Inheritance Pattern

Most often, isolated coloboma is not inherited, and there is only one affected individual
in a family. However, the affected individual is still at risk of passing the coloboma on to
his or her own children.

In cases when it is passed down in families, coloboma can have different inheritance
patterns. Isolated coloboma is sometimes inherited in an autosomal dominant pattern,
which means one copy of an altered gene in each cell is sufficient to cause the
disorder. Isolated coloboma can also be inherited in an autosomal recessive pattern,
which means both copies of a gene in each cell have mutations. The parents of an
individual with an autosomal recessive condition each carry one copy of a mutated
gene, but they typically do not show signs and symptoms of the condition.

Less commonly, isolated coloboma may have X-linked dominant or X-linked recessive
patterns of inheritance. X-linked means that a gene associated with this condition
is located on the X chromosome, which is one of the two sex chromosomes. A
characteristic of X-linked inheritance is that fathers cannot pass X-linked traits to their
sons.

X-linked dominant means that in females (who have two X chromosomes), a mutation
in one of the two copies of a gene in each cell is sufficient to cause the disorder. In
males (who have only one X chromosome), a mutation in the only copy of a gene in
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each cell causes the disorder. In most cases, males experience more severe symptoms
of the disorder than females.

X-linked recessive means that in females, a mutation would have to occur in both
copies of a gene to cause the disorder. In males, one altered copy of a gene in each
cell is sufficient to cause the condition. Because it is unlikely that females will have two
altered copies of a particular gene, males are affected by X-linked recessive disorders
much more frequently than females.

When coloboma occurs as a feature of a genetic syndrome or chromosomal
abnormality, it may cluster in families according to the inheritance pattern for that
condition, which may be autosomal dominant, autosomal recessive, or X-linked.

Other Names for This Condition

• congenital ocular coloboma

• microphthalmia, isolated, with coloboma

• ocular coloboma

• uveoretinal coloboma

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Congenital ocular coloboma
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0009363/

• Genetic Testing Registry: Microphthalmia, isolated, with coloboma 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1845877/

• Genetic Testing Registry: Microphthalmia, isolated, with coloboma 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1854018/

• Genetic Testing Registry: Microphthalmia, isolated, with coloboma 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1864721/

• Genetic Testing Registry: Microphthalmia, isolated, with coloboma 4
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1855053/

• Genetic Testing Registry: Microphthalmia, isolated, with coloboma 5
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1968843/

• Genetic Testing Registry: Microphthalmia, isolated, with coloboma 6
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3150968/

Other Diagnosis and Management Resources

• National Eye Institute: Facts About Uveal Coloboma
https://nei.nih.gov/health/coloboma/coloboma
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General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Coloboma of the Iris
https://medlineplus.gov/ency/article/003318.htm

• Encyclopedia: Congenital Cataract
https://medlineplus.gov/ency/article/001615.htm

• Encyclopedia: Nearsightedness
https://medlineplus.gov/ency/article/001023.htm

• Health Topic: Eye Diseases
https://medlineplus.gov/eyediseases.html

• Health Topic: Glaucoma
https://medlineplus.gov/glaucoma.html

• Health Topic: Optic Nerve Disorders
https://medlineplus.gov/opticnervedisorders.html

Genetic and Rare Diseases Information Center

• Retinochoroidal coloboma
https://rarediseases.info.nih.gov/diseases/1432/retinochoroidal-coloboma

Additional NIH Resources

• National Eye Institute: Facts About Anophthalmia and Microphthalmia
https://nei.nih.gov/health/anoph/anophthalmia

• National Eye Institute: Facts About Uveal Coloboma
https://nei.nih.gov/health/coloboma/coloboma
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Educational Resources

• American Association for Pediatric Ophthalmology and Strabismus: Coloboma
https://aapos.org/terms/conditions/35

• American Optometric Association: Nystagmus
http://www.aoa.org/patients-and-public/eye-and-vision-problems/glossary-of-eye-
and-vision-conditions/nystagmus?sso=y

• Developmental Biology (6th edition, 2000): Development of the Vertebrate Eye
https://www.ncbi.nlm.nih.gov/books/NBK10024/

• Disease InfoSearch: Coloboma of Macula
http://www.diseaseinfosearch.org/Coloboma+of+Macula/1734

• Disease InfoSearch: Coloboma of optic disc
http://www.diseaseinfosearch.org/Coloboma+of+optic+disc/8003

• Disease InfoSearch: Microphthalmia, isolated, with coloboma 3
http://www.diseaseinfosearch.org/Microphthalmia%2C+isolated%2C+with
+coloboma+3/8880

• Disease InfoSearch: Microphthalmia, isolated, with coloboma 5
http://www.diseaseinfosearch.org/Microphthalmia%2C+isolated%2C+with
+coloboma+5/8881

• Disease InfoSearch: Microphthalmia, isolated, with coloboma 6
http://www.diseaseinfosearch.org/Microphthalmia%2C+isolated%2C+with
+coloboma+6/8882

• Disease InfoSearch: Microphthalmia, isolated, with coloboma 7
http://www.diseaseinfosearch.org/Microphthalmia%2C+isolated%2C+with
+coloboma+7/8883

• MalaCards: coloboma
http://www.malacards.org/card/coloboma

• Scottish Sensory Centre
http://www.ssc.education.ed.ac.uk/resources/vi&multi/eyeconds/colob.html

Patient Support and Advocacy Resources

• American Foundation for the Blind
http://www.afb.org/default.aspx

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22coloboma%22
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Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28coloboma%5BTIAB%5D
%29+AND+english%5Bla%5D+AND+human%5Bmh%5D

OMIM

• COLOBOMA, OCULAR, AUTOSOMAL DOMINANT
http://omim.org/entry/120200

• MICROPHTHALMIA, ISOLATED, WITH COLOBOMA 1
http://omim.org/entry/300345

• MICROPHTHALMIA, ISOLATED, WITH COLOBOMA 2
http://omim.org/entry/605738

• MICROPHTHALMIA, ISOLATED, WITH COLOBOMA 3
http://omim.org/entry/610092

• MICROPHTHALMIA, ISOLATED, WITH COLOBOMA 4
http://omim.org/entry/251505

• MICROPHTHALMIA, ISOLATED, WITH COLOBOMA 5
http://omim.org/entry/611638

• MICROPHTHALMIA, ISOLATED, WITH COLOBOMA 6
http://omim.org/entry/613703

Sources for This Summary

• Chang L, Blain D, Bertuzzi S, Brooks BP. Uveal coloboma: clinical and basic science update. Curr
Opin Ophthalmol. 2006 Oct;17(5):447-70. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16932062

• Gongal PA, French CR, Waskiewicz AJ. Aberrant forebrain signaling during early development
underlies the generation of holoprosencephaly and coloboma. Biochim Biophys Acta. 2011 Mar;
1812(3):390-401. doi: 10.1016/j.bbadis.2010.09.005. Epub 2010 Sep 16. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20850526

• Gregory-Evans CY, Williams MJ, Halford S, Gregory-Evans K. Ocular coloboma: a reassessment in
the age of molecular neuroscience. J Med Genet. 2004 Dec;41(12):881-91. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/15591273
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1735648/

• Hornby SJ, Adolph S, Gilbert CE, Dandona L, Foster A. Visual acuity in children with coloboma:
clinical features and a new phenotypic classification system. Ophthalmology. 2000 Mar;107(3):
511-20.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/10711890

page 6

https://www.ncbi.nlm.nih.gov/pubmed?term=%28coloboma%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28coloboma%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
http://omim.org/entry/120200
http://omim.org/entry/300345
http://omim.org/entry/605738
http://omim.org/entry/610092
http://omim.org/entry/251505
http://omim.org/entry/611638
http://omim.org/entry/613703
https://www.ncbi.nlm.nih.gov/pubmed/16932062
https://www.ncbi.nlm.nih.gov/pubmed/20850526
https://www.ncbi.nlm.nih.gov/pubmed/15591273
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1735648/
https://www.ncbi.nlm.nih.gov/pubmed/10711890


• Nakamura KM, Diehl NN, Mohney BG. Incidence, ocular findings, and systemic associations of
ocular coloboma: a population-based study. Arch Ophthalmol. 2011 Jan;129(1):69-74. doi: 10.1001/
archophthalmol.2010.320.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21220631
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3126628/

• Onwochei BC, Simon JW, Bateman JB, Couture KC, Mir E. Ocular colobomata. Surv Ophthalmol.
2000 Nov-Dec;45(3):175-94. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11094243

• Ozeki H, Shirai S, Nozaki M, Ikeda K, Ogura Y. Maldevelopment of neural crest cells in patients with
typical uveal coloboma. J Pediatr Ophthalmol Strabismus. 1999 Nov-Dec;36(6):337-41.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11132666

• Vogt G, Puhó E, Czeizel AE. A population-based case-control study of isolated ocular coloboma.
Ophthalmic Epidemiol. 2005 Jun;12(3):191-7.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16036478

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/condition/coloboma

Reviewed: November 2011
Published: March 14, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 7

https://www.ncbi.nlm.nih.gov/pubmed/21220631
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3126628/
https://www.ncbi.nlm.nih.gov/pubmed/11094243
https://www.ncbi.nlm.nih.gov/pubmed/11132666
https://www.ncbi.nlm.nih.gov/pubmed/16036478
https://ghr.nlm.nih.gov/condition/coloboma

